Red yeast rice is one of thefoodstuff that contains flavonoid compounds which are useful as natural antioxidants. One attempt to overcome wrinkles is with antioxidants. The easy way to apply red yeast rice can be make in an extract that are formulated in cream preparations. This study aims to determine the antioxidant activities of Red yeast rice extract and its formulation in cream dosage form and the test of penetration and safety. Red yeast rice extract obtained by the method of maseration using ethanol 96% as a solvent. The cream is make in 3 formula, where the first formula as a negative control, second formula is cream of red yeast rice extract and third formula is cream of red yeast ricemicroemulsion. The antioxidant activity tested by DPPH method, the penetrationstrengthtested by Franz difussionmethod and the safety by primary and ocular irritation test.Research results demonstrated that red yeast rice extract had activity as antioxidant with the IC50 value was 2,60 ppm < 50 ppm (strong antioxidant) and microemulsion cream had penetrationstrength greater than red yeast rice extractcream. And the results of the primary irritation test showed that the cream is very little irritate and the results of the ocular irritation test cream does not irritate the eyes.
Introduction
Antioxidants are compounds that can inhibit oxidation reactions caused by free radicals. Antioxidants will react with reactive free radicals to form free radicals that are not reactive and are relatively stable by donating hydrogen or electron atoms (Pratimasari 2009 ). Antioxidants are important substances needed by the body to protect from free radical attacks and reduce the negative effects of free radicals (Zuhra et al. 2008) . Antioxidants can be divided into two groups, namely antioxidants in the form of enzymes and non-enzymes. Antioxidants in the form of enzymes in the body such as glutathione peroxidase, superoxide dismutase, and catalase. Non-enzyme antioxidants come from fruits, vegetables, and the isolation of natural ingredients such as vitamin A, vitamin C, vitamin E, beta-carotene, and flavonoids (Shahidi & Ambigaipalan 2015) .One of the natural ingredients that are thought to have high antioxidant content is red yeast rice.
Red yeast rice is one of the rice fermentation products using Monascus purpureus which goes through a solid phase process. Grains of rice that were white will be covered with red pigment produced during fermentation.The red color has the potential as a substitute for synthetic red color and as a source of natural antioxidants.Monascus purpureus which is grown on rice as a substrate can produce yellow, red and orange pigments. Pigments produced by red yeast rice contain anthocyanin substances from flavonoids which have strong (Wanti 2008) . Red yeast rice is traditionally produced using rice substrates. In general, red yeast rice circulating in the market are in the form of whole rice (Jenie et al. 1994) .
The antioxidant content of red yeast rice can inhibit premature aging. Aging is a process that occurs in all living tissues, but the most visible is on the skin. The factors that cause skin aging are intrinsic and extrinsic factors. The intrinsic factor that causes premature aging is an increase in free radicals and DNA damage. Extrinsic factors that influence the occurrence of premature aging are UV rays and smoking (Dewiastuti & Hasanah 2016) .
In preventing premature aging, many cosmetic products are used. Cosmetic products generally have an ordinary delivery system application, to make the delivery system easier and faster to absorb, it can be made in the form of microemulsion-based creams. Cream is a semi-solid preparation containing one or more dissolved or dispersed medicinal ingredients in the appropriate base material (Anonim 2014) . The advantage of cream is to have a fairly high aesthetic value and a good level of comfort in use. In addition, cream preparations are preparations that are easy to wash, are nonsticky, have an effect on moisturizing the skin and have good spread ability.
Microemulsion is a thermodynamically stable and transparent system, which is a dispersion of oil and water which is stabilized by surfactants and cosurfactants (Talegaonkar et al. 2008) . Microemulsion causes drug delivery to be better than conventional emulsions because it can increase the solubility of drugs that are difficult to dissolve in water because of their smaller particle size (Shalviri et al. 2011) . In general, microemulsions are composed of oil phases, water phases, surfactants and cosurfactants (Dizaj 2013) . Studies show that types of fatty acids or components in the oil phase can affect the stability of microemulsions.
To ensure the use of red yeast rice extract, antioxidant activity was tested by using DPPH method and its application was in the form of cream preparations, then testing the penetration power in vitro with Franz diffusion method and safety test in vivo (primary and ocular irritation test).
Methods

Materials
The material used is red yeast rice. The solvent used for maceration is 96% ethanol. The materials for making cream are cetosteril alcohol, stearic acid, cetyl alcohol, nipagin, nipasol, tween 80, and aqua demineralisata. Cream microemulsion ingredients are soybean oil, virgin oil, olive oil, oleic acid, isopropyl myristate (IPM), 80 Tween®, 96% ethanol, aqua pro injection and red yeast rice extract. DPPH, vitamin C and ethanol p.a are used as controls.
Equipment
The equipment used was oven, milling machine and No. 40 sieve, Mouisture Balance, glass (pyrex), flannel, and evaporator (Heidolp WB 4000), UV-Vis spectrophotometer, and Franz diffusion test equipment, rabbit cage, analytical balance.
Extract preparation
Ethanol extract was made using maceration method with 96% ethanol. Maserate obtained is then collected and concentrated with a vaccum rotary evaporator at a maximum temperature of 50 o C until a thick extract is obtained.
Test animals
The test animals used in this study were male rabbits (New Zealand strain). Weight 2.5-4 kg, healthy, and no edema or erythema on the back of the skin and no irritation to the eyes Antioxidant test Analysis of antioxidant activity was carried out by DPPH method with a solution of 100 ppm DPPH in ethanol solvent made by weighing 10 mg of DPPH powder inserted in a 100 ml measuring flask then ethanol was added to the boundary markers. The absorbance test of DPPH free radical reduction was carried out on ethanol extract of red yeast rice with various concentrations in 2 ml of ethanol, 2 ml of DPPH solution was added and absorbance was measured using UV-Vis spectrophotometer at wavelength and operating time to be determined.This test was carried out 3 times using ethanol as blank. And testing was also carried out on vitamin C which was used as a control comparison. 
Microemulsions making and cream preparations
Making emulsions using surfactant Tween 80 with glycerin cosurfactant. Optimization is done by changing the concentration ratio of surfactants and cosurfactants. Then the formula that produces emulsions is observed. Emulsion preparation begins with mixing Tween 80 and glycerin cosurfactant, then stirring until dissolved. After that the oil phase is added which is a mixture of virgin oil, olive oil, soybean oil, oleic acid, IPM, and 5% red yeast rice extract then stirred using a stirer.Then into the mixture water is added little by little with stirring over the stirrer until an emulsion is formed. Cream making must be hot. Stamper and mortar are heated on a water bath. Then making cream using cetosteril alcohol, cetyl alcohol and stearic acid plus nipasol is melted on a water bath (oil phase). In addition it is melted on a nipagin and tween 80 (water phase) at water bath. Enter the oil phase and the water phase into the hot mortar is ground to homogeneous. Then the microemulsion emulsion and aquadest were added gradually crushed to form a cream mass.
Penetrating power test of the Franz diffusion method
The membrane used is the skin of the abdomen part of the rat aged 2-3 months with a weight of ± 180 -200 g. First, the rats were sacrificed then the rats' hairs on the abdominal part were carefully shaved with a razor. After that, the rats' skin was sliced on the abdomen with a thickness of 0.6 ± 0.1 mm and the fats in the attached subcutaneous portion were carefully removed. Then the mouse skin was soaked in the medium to be used (phosphate buffer pH pH 7.4) for 30 minutes after it was stored at 4ºC. The skin can be used for a span of 24 hours. The receptor compartment is filled with a pH 7.4 phosphate buffer solution of about 13 mL which is maintained at a temperature of about 37 ± 0.5 0 C and stirred at a speed of 250 rpm. Mouse abdominal skin is then placed between the donor compartment and receptor compartment with the horn layer facing up. A sample of 0.5 grams was applied to the surface of the skin. Then the samples were taken at 30 m, 60, 90 and 120 minutes as much as 3 mL from the receptor compartment using syringe and immediately replaced with a phosphate buffer buffer pH 7.4 of the same volume. Mouse abdominal skin is then placed between the donor compartment and receptor compartment with the horn layer facing up. A sample of 0.5 grams was applied to the surface of the skin. Then the samples were taken at 30 m, 60, 90 and 120 minutes as much as 3 mL from the receptor compartment using syringe and immediately replaced with a phosphate buffer buffer pH 7.4 of the same volume. The samples were measured at the maximum wavelength of red yeast rice extract by UV-Vis spectrophotometer. The reading is done three times.
Safety test
The irritation test was carried out in vivo in four rabbits using the Draize method. The rabbit used was male (New Zealand) rabbit which had sheared hair on its back. This shaving is done 24 hours before being treated. The test material is given by applying it to the test area. After applying the test material, the test area is then covered with a non-reactive bandage. After 24 hours, the bandage is opened and the test area is cleaned with water to remove the remaining test material.At 24, 48 and 72 hours after administration of the test material, the test area is examined and changes are observed as a skin reaction to the test material and assessed by giving a score of 0 to 4 depending on the severity of the skin reaction seen (Draize 1959).
Statistical analysis
The antioxidant data obtained were statistically analyzed using Kolmogorof-Smirnov to test the normality of the data and test the independent T-test to see IC50 differences between samples of red yeast rice extract and Vitamin C. The penetration test data obtained were statistically analyzed using Kolmogorof-Smirnov to test data normality and repeated ANOVA to see differences in penetration between red yeast rice extract cream and microemulsion cream.
Results and Discussion
The result of extract making
The yield of red yeast rice extract obtained was 14.02%
The results of Antioxidant test The results of antioxidant activity test obtained IC50 Vitamin C is 1.16 ± 0.00 ppm and red yeast rice extract is 2.6 ± 0.07 ppm. A substance has very strong antioxidant properties if the IC50 value is less than 50 ppm (Molyneux 2004) . Red yeast rice extract showed IC50 2.60 ppm < 50 ppm which indicates that extract has a strong activity as an antioxidant. The strong antioxidant of red yeast rice extract because it contains flavonoid compounds and vitamins (Chairote et al. 2009 ). Flavonoids in red yeast rice are anthocyanins which are red pigments that have strong antioxidant activity. The strength of antioxidants because of the presence of aleurons and endospermia producing high intensity anthocyanins. Because of the high anthocyanin levels, the antioxidant activity is high too.
When DPPH is added to the red yeast rice extract, purple changes to yellow. Color changes in DPPH due to the presence of free radicals neutralized by the compounds in the extract. The compound that reacts as a radical catcher will reduce DPPH to form a reduced DPPH-H. This reaction was observed in the presence of DPPH color changes from purple to yellow when negative electrons from DPPH radicals had paired with hydrogen from free radical capture compounds (Molyneux 2004 ). The higher the extract level, the lower the absorbance, which indicates that the greater the antioxidant potential in the extract. Keterangan : PDI (polidispers index) Table 3 shows that all formulas have particle sizes within the microemulsion range of 10-200 nm (Grampurohit et al. 2011) . To determine the selected formula, it can be seen from the smallest PDI value, that is formula 1:3. Because in determining the selected formula, it is not only seen from the smallest size, in the particle size measurement of particle size microemulsion particle size that is read is not only the size of the extract particles but there are particles particles from the phase of the surfactants and the oil phase that are read are readable which can affect the results, therefore it is seen that the PDI value illustrates the uniformity of particle size weight in a formula. If the PDI value is low then all particle sizes in the 3 phases of the microemulsion formula have the same uniform size. Formula 1: 1 and 1: 2 have a high PDI value compared to 1: 3 with the possibility of a lack of particle size uniformity in the formula. Therefore, the selected formula of microemulsion is 1: 3. The study of skin penetration in vitro is related to the assessment of bioavailability of active substances in the skin by measuring the speed and number of components that penetrate the skin and the number of components retained in the skin (Witt & Bucks 2003) .
The results of Microemulsion physical stability test
The penetration test results of the Franz diffusion method
The results showed that the cumulative amount of microemulsion cream was greater than red yeast rice extract cream. This happens because the microemulsion cream theoretically has a globul interface voltage that is smaller than the extract cream which was not emulsified first and the microemulsion cream has high absorption and permeation (Talegaonkar et al. 2008) .
The cumulative amount of penetrated cream (Q) microemulsion cream is greater than that of red yeast rice cream because microemulsion cream can increase the absorption of drug molecules topically by increasing the solubility of the active substance and modifying the partition coefficient. Therefore, the purpose of making microemulsion cream is to increase the effect by increasing the bioavailability of red yeast rice extract can be achieved. The result of penetrated cream flux per unit time shows the penetration rate of each cream has decreased every sampling time. The peak time of penetrated cream speed (flux) is 30 minutes which indicates that the cream preparation has been absorbed in 30 minutes. Penetration speed is decreasing but the levels of penetrated substances in it continue to increase which indicates that the bioavailability of the extract is increasing. Figure 4 shows the microemulsion cream has flux or penetrated time speed greater than the extract cream, this occurs because the microemulsion has a structure that allows the mobility of the active substance in the extract that is high in the carrier so that it can increase the diffusion of the active substance through the skin surface so that the flux preparations can increase (Isik SO et al. 2006) .
Repeated ANOVA test showed that there was a significant difference (P<0.05) at each time the penetrated cream and the speed of the cream penetrated both red yeast rice extract cream and microemulsion cream. This means that there are significant differences at each sampling time. Pairwise comparisons table shows the relationship between the time of the first sampling to the last sampling.
The test results showed a significant value (P <0.05) means that there is a difference in the amount of cumulative cream and penetrated cream speed at each sampling time, where the value of the amount of cumulative cream penetrated increases and the penetration speed decreases each time sampling. Independent ttest on concentration speed (flux) showed a significant difference (P < 0.05) between the red yeast rice extract cream with microemulsion cream at each sampling time. The results of safety test Safety tests were performed to determine the degree of irritation in vivo in the three rabbits using the Draize method. Irritation is a symptom of inflammation that occurs in the skin or mucous membranes immediately after prolonged or repeated treatment using chemicals or other ingredients. Irritation test is carried out on cosmetic preparations before being sold to the general public. An irritation test is done to prevent the occurrence of side effects on the skin.
Observations for irritation tests were carried out at 0, 24, 48 and 72 hours after the test preparation was given by observing the skin reactions that occurred with 2 observation parameters i.e. erythema level (redness reaction) and edema level (swelling) that arises. Observations at 24, 48 and 72 hours after the bandage was released aiming to determine the possibility of delayed irritation reactions (Sulaksmono 2001) . Then the results of these observations are scored 0 to 4 according to their severity. The level of irritation is calculated based on the calculation of the observation score. From the results of the observation on the primary irritation test, the negative control cream is very little irritation with the primary irritation index 1, red yeast rice extract cream is slightly irritating and the microemulsion cream is very little irritating. This result is not considered dangerous because basically the sensitivity of rabbit skin is slightly different from human skin. An ocular irritation test is performed to ensure that the preparation does not irritate when it enters the eye. Observations were made for 3 days by seeing the occurrence of irritation in the iris, cornea, conjunctiva, and chemosis of the rabbit's eyes. Observation data can be seen in the table below. From the observations it was seen that all cream preparations did not irritate rabbit eyes with zero ocular irritation index.
Conclusion
First, red yeast rice extract has an IC50 value of 2.60 ppm < 50 ppm which indicates that extract has strong antioxidant activity.
Second, microemulsion cream have greater penetration power compared to red yeast rice extract cream seen from the value (Q) of the cumulative amount of penetrated cream and cream penetration rate (flux) Third, red yeast rice extract cream and red yeast rice extract microemulsion had PII (primary irritation index) of 3 and 1.67 < 8.00 (slightly irritating cream) and OII (ocular irritation index) of 0.00 < 8.00 (no irritation) so that the microemulsion cream of red yeast rice extract is safe to use as a cosmetic product.
